The hydrothermal reaction of Zn(II) nitrate with 5-(pyridin-2-ylmethylamino)isophthalic acid (H 2 L) yields the complex [Zn(L)(H 2 O)]·2H 2 O (1). When 2,2 -bipyridine (bpy) as auxiliary ligand and Cd(II) nitrate were used in the alkaline reaction system, [Cd(L)(H 2 O)(bpy)]·3H 2 O (2) was obtained. Complexes 1 and 2 have been characterized by single-crystal and powder X-ray diffraction, IR, elemental and thermogravimetric analyses. Complex 1 shows a 2D fes network structure with uninodal 3-connected (4.8 2 ) topology, which is further linked by hydrogen bonding to give rise to a 3D supramolecular framework; complex 2 displays a chain structure. Interestingly, tetranuclear water clusters were generated in 1, which are interlinked to fabricate a water chain structure. The fluorescence properties of 1 and 2 were investigated.
Introduction
During the past few decades, the rational design and synthesis of coordination polymers with well-defined sizes and shapes have attracted more and more attention, which is justified due to their fascinating architectures and potential applications in many fields such as heterogeneous catalysis, ion-recognition, nonlinear optics, and molecular adsorption [1 -3] . The great number of polymers with a variety of structural motifs and interesting properties has been discussed in some comprehensive reviews [4 -6] . It is known that one of the effective strategies for the construction of such inorganic-organic hybrid materials is to select suitable organic ligands as building blocks to bridge metal centers into infinite frameworks, which enable the control of structural motifs and functional properties. Among popularly employed ligands, rigid or flexible N-and/or O-donors are always regarded as excellent building blocks for the frameworks [7 -9] .
Recently, we have been focusing our attention on the utilization of the semi-rigid N-and O-donor ligand 5-(pyridin-2-ylmethylamino)isophthalic acid (H 2 L) as a building block for the construction of polymers under different synthetic conditions. Compared with other Nand O-donors, the H 2 L ligand possesses several distinctive traits. In the first place, H 2 L contains a N,Nbidentate [pyridin-2-ylmethylamino] group, to shape an N,N-chelated metallacycle, which may effectively reduce the uncertainty of coordination. Secondly, given suitable coordinating capacities, appropriate connectivity, and abundant coordination modes of carboxylate groups, the H 2 L ligands could reliably act as bridging rods in the construction of complexes [10 -12] . Thirdly, due to the presence of an N-H group as potential donor or acceptor, hydrogen bonding interactions may be available to extend the coordination networks and lead to 3D supramolecular frameworks.
In our previous studies, we employed different transition metal salts to react with 5-(pyridin-2-ylmethylamino)isophthalic acid and a series of complexes with the L 2− ligand were obtained [13, 14] . As an extension of our work, we have tested more experimental conditions, such as the alteration of the reaction temperature and the presence of auxiliary ligands, for further investigating correlations between synthetic conditions and structures of com-
, have been obtained. We report herein the syntheses, structural characterization and properties of the complexes. The fluorescence of 1 and 2 was examined.
Results and Discussion

Preparation
The hydrothermal reaction of Zn(NO 3 
Structural description of [Zn(L)(H 2 O)]·2H 2 O (1)
X-Ray crystal structural analysis has shown that complex 1 exhibits a 2D network structure in the monoclinic system with space group P2 1 /c and Z = 4. The H 2 L ligand was deprotonated to the L 2− anion. In the asymmetrical unit there are one Zn 2+ ion, one L 2− ligand, and one coordinated and two solvate water molecules. As shown in Fig. 1a 
a Symmetry transformations used to generate equivalent atoms: for 1: Zn-N bond lengths around the Zn center range between 2.059 (6) cations to form a binuclear structure across the inversion center (Fig. 1b) . Within this unit there exist two intrinsically chiral N atoms, which are enantiomeric to each other and thus form a meso structure. Each L 2− ligand bridges three Zn 2+ ions, and every Zn 2+ ion is coordinated by three different L 2− ligands. This kind of interconnection extends infinitely to fabricate a neutral 2D network (Fig. 1c) . Both the Zn 2+ ion and the L 2− ligand can be considered as three-connected nodes in the ratio of 1 : 1. The structure of 1 can thus be simplified as a uninodal 3-connected 2D fes network with (4.8 2 ) topology (Fig. 1d ) [15] . Interesting hydrogen bonding interactions N-H· · ·O and O-H· · ·O exist in complex 1 ( are interlinked to exhibit a water cluster chain structure (Fig. 1e) . Furthermore, adjacent 2D networks are connected to give a 3D framework (Fig. 1f) .
Structural description of [Cd(L)(H 2 O)(bpy)]·3H 2 O (2)
Complex 2 crystallizes in the triclinic crystal system with space group P1 and Z = 2 ( Table 3 ). The asymmetric unit of 2 consists of one Cd 2+ cation, one L 2− and one bpy ligand, one coordinated and three solvate water molecules. Each Cd center is sevencoordinated by four carboxylate oxygen atoms from two L 2− , one oxygen atom from the coordinated water molecule, and two nitrogen atoms from the bpy ligand in a distorted pentagonal-bipyramidal coordination geometry (Fig. 2a) . Four carboxylate O atoms and one bpy N atom define the equatorial plane and the two apexes are occupied by another N atom and the O atom of a coordinated water molecule. The bond lengths around the Cd center vary from 2.282(3) to 2.620(3)Å, and the bond angles are in the range of 52.56(9) to 166.35 (11) • , comparable to previously reported cadmium(II) complexes [11, 20] . Both carboxylate groups in L 2− adopt a µ 1 -η 1 :η 1 -chelating coordination mode.
The flexible pyridin-2-ylmethylamino groups in L 2− are free of coordination. Thus the L 2− ligand in 2 just acts as a µ 2 -connector, linking different Cd centers to form a chain structure (Fig. 2b) . Two chains are connected by hydrogen bonds to form a double-chain structure (Fig. 2c) , which is further linked to a 2D network structure (Fig. 2d) .
PXRD and thermal stability of complexes 1 and 2
The phase purities of 1 and 2 could be proven by powder X-ray diffraction (PXRD). As shown in Fig. 3 , each PXRD pattern of the as-synthesized sample is consistent with the simulated one.
Thermogravimetric analyses (TGA) were carried out for complexes 1 and 2, and the results are shown in Fig. 4 . For complex 1, there is a continuous weight loss of 13.7 % from 90 to 200 • C corresponding to the release of water (calcd. 13.9 %). The decomposition of the framework of 1 can be observed at 358 • C. For 2, a steep weight loss totaling 11.5 % from 86 to 132 • C is attributed to the liberation of the water (calcd. 11.8 %), and the subsequent collapse of the framework starts at 300 • C.
Luminescence properties
The luminescence properties of complexes with d 10 metal centers such as Zn(II) and Cd(II) are of interest for their potential application as photoactive materials [16, 17] . Therefore, the luminescence of complexes 1 and 2 and the H 2 L reference was investigated in the solid state at room temperature. As shown in Fig. 5 , intense bands were observed at 520 nm (λ ex = 345 nm) for 1, 503 nm (λ ex = 339 nm) for 2, and 510 nm (λ ex = 330 nm) for H 2 L. As for the source of fluorescence of the complexes, it may be assigned to intra-ligand transitions of the coordinated L 2− ligands since a similar emission can be observed for H 2 L [18, 19] . The red (or blue) shift of the emission maximum in 1 and 2, respectively, compared with free H 2 L ligand may originate from the coordination of the ligands to the metal centers [20, 21] .
Experimental Section
All commercially available chemicals were of reagent grade and used as received without further purification. The H 2 L ligand was synthesized via the experimental procedure reported in the literature [13] . Elemental analyses of C, H and N were taken on a Perkin-Elmer 240C elemental analyzer. Infrared spectra (IR) were recorded on a Bruker Vector22 FT-IR spectrophotometer by using KBr pellets. Thermogravimetric analysis (TGA) was performed on a simultaneous SDT 2960 thermal analyzer under nitrogen atmosphere with a heating rate of 10 • C min −1 . The luminescence spectra for the powdered solid samples were measured on an Aminco Bowman Series 2 spectrofluorometer with a xenon arc lamp as the light source. In the measurements of emission and excitation spectra the pass width was 5 nm, and all measurements were carried out under the same experimental conditions.
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X-Ray structure determinations
Powder X-ray diffraction (PXRD) patterns were measured on a Shimadzu XRD-6000 X-ray diffractometer with CuK α (λ = 1.5418Å) radiation at room temperature.
The crystallographic data collections on single crystals of complexes 1 and 2 were carried out on a Bruker Smart ApexII CCD area-detector diffractometer using graphite-monochromated MoK α radiation (λ = 0.71073Å) at 293(2) K. The diffraction data were integrated by using the program SAINT [22] , which was also used for the intensity corrections and for Lorentz and polarization effects. Semiempirical absorption corrections were applied using the program SADABS [23] . The structures of 1 and 2 were solved by Direct Methods, and all non-hydrogen atoms were refined anisotropically on F 2 by full-matrix least-squares techniques using the SHELXL-97 crystallographic software package [24 -26] . In 1 and 2, all hydrogen atoms at C atoms were generated geometrically. The hydrogen atoms at O5 in 1, and O5, O6 and O7 in 2, could be found in reasonable positions in the difference Fourier maps. Other hydrogen atoms of water molecules in 1 and 2 could not be located and thus were not included in the refinement. Two parts of the disorder solvent water molecule in 2 were restrained via EADP, DELU, and SIMU instructions in the refinement of the structure model. CCDC 945780 and 945781 contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
